1. Bovine knee was dissected with a scalpel to open the joint 2. Osteochondral (OC) plugs were punched out from the medial condyle from mostly flat areas 3. During unscrew from the punch, the OC plugs were marked at the bone to have the orientation of the collagen fibrils for further mechanical or biotribological testing 4. Each OC plug was put in a well of a 12-well plate and overlaid with PBS containing Antibiotics 5. After harvesting procedure, OC plugs in the 12-well plate were washed for 2 h in a shaker (EnviroGenie; settings: 12:24; 37 C) to remove fat and bone particles 6. Incubate the OC plugs for up to 1 week in growth medium with antibiotics, antimycotic and Vitamin C until further treatment in mechanical, biotribological or stimulation applications. 7. If transport of the OC plugs or the cartilage is required, conservation in RNAlater TM is possible for up to 1 week at 4 C until RNA isolation
RNA isolation
Note: for the main RNA isolation steps (we were using the protocol from Qiagen for the RNeasy Fibrous Tissue Kit) 1. After treatment or stimulation of the OC Plugs the cartilage is cut off from the bone and chopped to approximately 2 mm 3 small pieces 2. Cartilage pieces are put in a MagNA Lyser tube with 300 ml Lysis Buffer (containing 1% b-mercaptoethanol added) from RNeasy Fibrous Tissue Kit 3. Freezing the samples in liquid nitrogen 4. Thaw the samples for 2 min and put them immediately into the MagNA Lyser, which is a suitable homogenization method [2] , to disrupt the still frozen samples more efficiently without using enzymatic digestion [1] 5. Disrupting is done 4-times with 2 min of cooling (4 C in a special cooling plate which comes with the MagNA Lyser device) after each run (settings: 6500 rpm for 20 s) 6. For every disrupted sample mix 20 ml of proteinase K with 580 ml of RNase-free water, add it to the MagNA Lyser tube and incubate this at 55 C for 30 min 7. Centrifuge the samples for 3 min at 10,000g and transfer the supernatant to a new 1. Table 4 the design parameters of the bovine primers and probes for the relevant genes are shown 3. Synthesis of the bovine primers and probes was done from IDT Total volume -Master Mix 9 ml Fig. 1 . Example of the efficiency calculation for the gene ACAN. 4 . After receiving the primers and probes, the experimental determination of the annealing temperature was done by performing qPCR for a temperature gradient. Note: We use doublequenched probes, because they provide consistently lower background, resulting in higher signal compared to single-quenched probes [3] . All probes used a 5 0 6-FAM TM with an internal ZEN Quencher and 3 0 Iowa Black 1 Fluorescent Quencher.
5. As a next step, the evaluation of the efficiency was done. Note: Efficiency is an essential marker in real-time gene quantification procedure [4] and in our case, it is used to confirm, that the primers and probes are working and RTqPCR can be done for the specific genes of interest; 6. Reagents showed in Table 2 (showing a single reaction) are mixed to evaluate the efficiency as well as gene of interests 7. Dispense the master mix of a single reaction (9 ml) to each well of a 96-well PCR plate and add 1 ml of complementary DNA (cDNA) to each reaction 8. All tested conditions were performed in triplicates 9. After adding the master mix and cDNA to the 96-well PCR plate, the plate is closed with LightCycler 1 480 Sealing Foil and centrifuged for 10 min, 877g and 4 C 10. RTqPCR was performed using the LightCycler 1 96 from Roche with following settings a Preincubation at 95 C for 10 min b step amplification (repeated 45 times) i 95 C for 10 s ii 65 C for 30 s c Cooling at 37 C for 30 s 11. After completion, the efficiency for the individual gene was calculated automatically (Fig. 1) by the LightCycler 1 96 SW 1.1 software 12. For the used genes the efficiencies and other parameters calculated from the software are shown in Table 3   Table 4 Parameters for the bovine primer and probes design.
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